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SYNOPSIS
There is a 17-year gap between the initial publication of scientific evidence and its uptake into 
widespread practice in healthcare. The field of implementation science (IS) emerged in the 1990s 
as an answer to this “evidence-to-practice gap.” In this paper, we present an overview of 
implementation science, focusing on the application of IS principles to perioperative care. We 
describe opportunities for additional training and discuss strategies for funding and publishing IS 
work. The objective of this discussion is to demonstrate how IS can improve perioperative patient 
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care, while highlighting perioperative IS studies and identifying areas in need of additional 
investigation.
Keywords
Implementation science; evidence-based practice; evidence-practice gap; perioperative research
Introduction
There is a 17-year gap between the initial publication of scientific evidence and its uptake 
into widespread practice in healthcare.1 This gap translates into lives lost, as well as 
potential waste of healthcare resources and unnecessary expense. The field of 
implementation science (IS) emerged in the 1990s as an answer to this what’s been termed 
an “evidence-to-practice gap.” 2 The field of IS emerged as a way to systematically study the 
process of translating evidence into practice.
In this article, we present an overview of implementation science, focusing on the 
application of IS principles to perioperative care. We also describe opportunities for 
additional training and discuss strategies for funding and publishing IS work. The objective 
of this discussion, much like other discipline-specific overviews of IS,3–5 is to demonstrate 
the potential value of IS approaches in one area – perioperative care. In so doing, we hope to 
demonstrate how IS can improve perioperative patient care, while highlighting perioperative 
IS studies and identifying areas in need of additional investigation.
What is implementation science?
In the inaugural issue of the flagship journal for the field, Implementation Science, Eccles 
and Mittman offer the following definition of IS: “the scientific study of methods to promote 
the systematic uptake of research findings and other evidence-based practices into routine 
practice, and, hence, to improve the quality and effectiveness of health services and care.”6 
More recently, experts in IS have recommended that it include the concept of “de-
implementation”, or the discontinuation of practices known not to be effective.7 
Implementation is part of the spectrum of dissemination and implementation described by 
Rogers.8 For the purposes of this discussion, we use the term “implementation science”; 
another term for the same area of study is “knowledge translation,” primarily used in 
Canada.9
IS is complementary to, but distinct from, research focused on clinical efficacy and 
effectiveness. Studies of intervention efficacy (the degree to which an intervention works in 
an idealized research setting) and effectiveness (the degree to which an intervention works in 
the “real world”) address the question: “Does this intervention achieve the expected 
change(s) in health outcomes?” In contrast, studies of implementation address questions 
such as “Is the intervention being used?”, “Are the procedures used to deliver the 
intervention being followed?”, and “Can one particular strategy increase use of evidence-
based practice compared to another strategy?” These different questions make clear that 
effectiveness outcomes and implementation outcomes are not the same. Proctor et al 
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published a model explaining the relationship between implementation outcomes, process 
outcomes and patient outcomes.10 In the Proctor model, implementation outcomes influence 
process (“service”) outcomes, which in turn, influence patient (“client”) outcomes. The 
National Academy of Medicine (formerly the Institute of Medicine) envisions IS as a key 
component of learning healthcare systems designed to iteratively develop innovations to 
deliver high-quality patient-centered care and to evaluate the effectiveness of this care.11 
Indeed, IS is central to addressing the “quality chasm” identified by the Institute of Medicine 
in 2001.12
How might implementation science advance our understanding of 
perioperative care?
Implementation science is an interdisciplinary field broadly relevant to health and health 
care, and has been used in settings as distinct as mental, community, and public health.13 In 
contrast, there are fewer IS studies relating to perioperative care. In this section, we discuss 
the potential for IS to facilitate the uptake and effective use of evidence-based perioperative 
interventions. We then highlight several perioperative studies employing implementation 
science principles. For the purposes of this discussion, “perioperative care” includes care 
rendered by anesthesia and surgical teams, such as the pre-operative assessment clinic, 
operating theater, post-anesthesia care unit (PACU), intensive care unit (ICU), obstetrics 
ward, and pain clinic.
Potential for implementation research to improve perioperative care
There are several important evidence-based practices that relate to perioperative care. IS has 
the potential to improve patient outcomes by deepening our understanding of the factors 
influencing adherence to evidence-based practices aimed at improving value and safety. Two 
examples of these evidence-based practices are Enhanced Recovery After Surgery and the 
Safe Surgery Saves Lives Surgical Safety Checklist.
Enhanced recovery after surgery (ERAS) builds upon on the principles of fast-track surgery,
14 amounting to a multimodal perioperative care program designed to reduce recovery time, 
length of hospital admission, and most importantly, surgical complications. ERAS pathways 
include patient-engaged preoperative interventions (e.g. carbohydrate-rich oral 
supplementation until 3 hours prior to surgery, no premedication), anesthesia-driven 
intraoperative interventions (e.g. fluid restriction, multi-modal analgesia, hypothermia 
prevention), and nursing-driven postoperative interventions (e.g. early mobilization, limiting 
opioids, early detection and prevention of nausea and vomiting). By integrating these actions 
into perioperative care in the early 2000s, Henrik Kehlet and colleagues reported a 4.5-fold 
reduction in hospital admission time for colorectal surgery patients.15 Since then, meta-
analyses of ERAS programs across surgical subspecialties have shown decreases in 
complications and length of stay associated with ERAS, but have also reported pathway 
adherence rates as low as 65% 16–22. Given that pathway adherence is associated with 
improved patient outcomes, it is important to understand the factors associated with ERAS 
pathway adherence. IS approaches could be instrumental in disentangling this evidence-
Lane-Fall et al. Page 3













practice gap by studying the reasons that certain institutions have high adherence rates and 
introducing those methods in poorly adherent centers.
Another perioperative evidence-based practice is the safety checklist. In 2009, the Safe 
Surgery Saves Lives study group reported decreased complications and mortality after 
implementation of the Surgical Safety Checklist (SSC) in eight cities in eight countries.23 
The SSC is modeled after safety checklists used in high-reliability organizations and 
includes 19 elements checked at one of three times during surgery: before the induction of 
anesthesia, before skin incision, and at the end of surgery.24 Mayer and colleagues evaluated 
the impact of SSC compliance on risk-adjusted clinical outcomes.25 In this multicenter 
cohort of five academic and community hospitals, the authors discovered: (1) SSCs were 
completed in their entirety in 62.1% of cases, (2) checklist completion reduced postoperative 
complications by 5.7%, and (3) 14% of complications could be prevented if checklists were 
fully completed.25 Levy et al prospectively studied the compliance with all pre-incision 
components of the surgical checklist in pediatric surgery. The authors found that although 
hospitals reported 100% checklist compliance, checklists were completed fully in less than 
60% of cases.26 Finally, Bergs et al performed a meta-analysis of the effect of SSC on post-
surgical outcomes, finding a strong correlation between checklist adherence and decreases in 
postoperative complications.27 These studies demonstrate that, as with ERAS, improved 
patient outcomes are linked to intervention uptake and use, and that intervention uptake and 
use is incomplete. IS-informed approaches can be used to identify implementation 
interventions that can improve SSC uptake and effective use.
In Table 1, we identify additional perioperative IS questions, distinguishing implementation 
outcomes from intervention effectiveness outcomes.
Perioperative studies in implementation science
Given that IS is a relatively new field with roots outside of anesthesia and surgery, there are 
few published empiric studies that specifically address implementation, either through 
identifying factors that influence implementation efforts or through testing implementation 
strategies. (An in-depth review of implementation strategies was published in 2012 by 
Powell et al.28) The increasing number of perioperative IS study protocols29 suggests that 
this area is a growing area of research. Of the handful of published perioperative IS studies, 
ERAS is a particular interest.30–34 Table 2 presents several perioperative studies published in 
the past 10 years that demonstrate the application of IS to perioperative research questions.
What theories, models, or frameworks are particularly suited to 
perioperative implementation science?
The field of implementation science relies heavily on theories, models, and frameworks that 
explicitly describe or explain how evidence is disseminated, taken up, and used. (In the IS 
literature, there is considerable heterogeneity in the use of the terms “theory”, “model”, and 
“framework”. A detailed treatment of the differences between the terms is outside the scope 
of this paper, but Nilsen offers an explanation of the differences, with theories including 
causal relationships and with frameworks generally excluding causal relationships. For the 
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purposes of this paper, we will use the term “framework” to describe theories, models, and 
frameworks collectively.)
More than 60 IS frameworks have been used in published implementation science studies.35 
Nilsen developed a useful taxonomy of IS frameworks: process, explanatory, and evaluative.
36 Process frameworks aim to describe or guide implementation efforts. Explanatory 
frameworks tend to be lists of factors influencing implementation, without any explicit 
statements of causality. Finally, evaluative frameworks guide the determination of whether 
implementation efforts have been effective. Evaluation in this context is interested in the 
outcomes of implementation. Examples of implementation outcomes include acceptability, 
adoption, feasibility, and fidelity.10 We explain implementation outcomes in more detail 
later.
Table 3 shows several frameworks that have been applied in perioperative settings. 
Explanatory and evaluative frameworks are commonly used in perioperative IS studies, with 
the Theoretical Domains Framework37 being particularly well-represented.
What are examples of implementation outcomes?
As mentioned earlier, IS is focused on facilitating the effective use of evidence-based 
practices. Implementation outcomes, therefore, capture the use of different facets of 
evidence-based practice. Enola Proctor and colleagues defined eight implementation 
outcomes: acceptability, adoption, appropriateness, costs, feasibility, fidelity, penetration, 
and sustainability.10 Although these outcomes are commonly reported in IS studies, there 
are few validated measures available for use. In their systematic review of implementation 
outcome measures, Lewis et al found 104 instruments, but acceptability and adoption were 
the only outcomes with more than 10 instruments.38 Psychometric strength was weak for all 
but one of the instruments, presenting a challenge to the measurement of implementation 
outcomes that can be compared across settings.
What are the challenges to implementation science in perioperative care?
There are at least three major barriers to the use of IS principles in perioperative research. 
First, the evidence base supporting many perioperative interventions is weak to moderate, 
while IS assumes the availability of interventions known to be efficacious. Second, IS is a 
young field as compared to other research traditions. Thus, there are few scientists with the 
skills to leverage implementation science theory to address issues relating to perioperative 
research.39 Third, IS requires the use of mixed quantitative and qualitative measures, but 
qualitative research remains underappreciated in surgical and anesthesia peer-reviewed 
journals.40,41 We discuss each of these limitations in detail below.
Implementation science rests on the assumption that there are evidence-based practices 
to spread and scale
As Glasgow and Chambers explain, IS has relied heavily on a linear model of research in 
which basic science discoveries precede clinical discoveries, leading to efficacy trials, 
effectiveness trials, and finally, implementation trials.42 One problem with this linear view is 
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the necessary time lag associated with following the path from discovery to intervention 
development to implementation. In perioperative care, which arguably suffers from a dearth 
of clinical interventions with demonstrated efficacy, IS trials could be years away. In 
recognition of the delay associated with the traditional linear model of research translation, 
Curran and colleagues developed the idea of hybrid effectiveness-implementation studies.43 
In these studies, both clinical intervention effectiveness and implementation outcomes are 
measured. Curran et al describe three types of hybrid studies: studies focused on intervention 
effectiveness that also collect some implementation data (Type 1), studies with equal focus 
on effectiveness and implementation outcomes (Type 2), and studies focused on 
implementation that also collect data about effectiveness. Hybrid designs are still new to 
perioperative IS, but they have been advocated as promising next steps 44 and have been 
cited by study protocols.29
Implementation science is a young field
Early IS researchers hailed from fields such as psychology, nursing, and public health, using 
their skills to develop a new discipline. As we discuss later, there are an increasing number 
of training opportunities in IS, but there is a necessary lag between these opportunities, the 
maturation of a research workforce, and substantial contributions to the field. Indeed, as 
recently as 2001, Goldman stated, “There is virtually no definitive evidence to guide 
implementation of specific evidence-based practices”.45 Although IS is developing rapidly, a 
2005 comprehensive synthesis of the published implementation science literature reviewed 
2,000 articles and found none relating to anesthesia, surgery, or perioperative care.13 A more 
recent search of bibliographic databases reveals an increasing number of perioperative IS-
relevant articles, but many of these are commentaries,46 reviews,47 and study protocols.29,48 
The novelty of perioperative IS represents a challenge to research mentors, potential 
collaborators, non-governmental funders, journal readers, reviewers, and editors, who may 
have limited familiarity with the field.
Implementation outcomes include qualitative and quantitative measures
Qualitative research has historically been undervalued in anesthesia40 and surgery41, two of 
the major disciplines concerned with perioperative care research. Why is this important? 
Many implementation constructs are difficult or impossible to quantify. Examples include 
implementation context, implementation climate, feasibility (the extent to which 
implementation is possible in a given environment given structural, financial, and personnel 
constraints) and penetration (the extent to which a given intervention has been accepted and 
used within an organization). Qualitative approaches give rich insight into the settings in 
which implementation must occur. Without an appreciation of qualitative research methods, 
then, IS research efforts will not reflect the complexity of implementation in real-world 
settings.
Qualitative research accomplishes a second important function in implementation research: 
the characterization of outcomes without validated measures. Ideally, each selected 
implementation outcomes would have a validated measure, much in the way that the 
outcome “quality of life” may be measured with the SF-36, SF-12, or other related 
measures.49 In IS, however, validated measures are lacking,38,50 with resultant heterogeneity 
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in the reporting of outcomes. In the absence of validated measures, qualitative 
characterizations of implementation outcomes serve an important role in characterizing 
implementation context and the effectiveness of implementation interventions.
What training opportunities exist in implementation science?
Given that IS is a relatively new discipline, traditional formal training opportunities have 
been limited.51 However, in the last decade, multiple formal training programs have 
emerged. Opportunities for training include training institutes, conferences, internships, 
fellowships, graduate training, certificate programs, and doctoral study programs with 
exposure to IS. The Society for Implementation Research Collaboration maintains an 
extensive listing of IS training opportunities52, as does the NIH Office of Behavioral and 
Social Sciences Research (OBSSR).53 Here, we focus on two types of training opportunities 
compatible with part-time study – training institutes and online courses.
Implementation science training institutes
IS training institutes generally consist of intensive in-person experiences meant to immerse 
the participant in the history, vocabulary, and utility of IS. One of the more well-established 
IS training institutes is the NIH Training Institute in Dissemination and Implementation 
Research in Health (TIDIRH, pronounced “TY-derr”).51 The Institute’s curriculum includes 
introductions to dissemination and implementation research principles, theories, and 
frameworks, as well as sessions dedicated to obtaining IS grant funding. The first TIDIRH 
cohort trained in 2011, and hailed from psychology, medicine, epidemiology, and related 
fields. In follow-up surveys, these participants rated the institute highly, and more than 70% 
had initiated a new grant proposal in dissemination and implementation research within six 
months of the program.51 As of 2017, TIDIRH continues to be offered at no cost on an 
annual basis.39 The NIH sponsors additional IS training institutes for specific populations, 
including researchers focused on cancer studies,54 mental health, and researchers from 
groups underrepresented in the biomedical workforce.55
Implementation science certificates
On a spectrum of training opportunities, certificate courses fall between institutes and 
degree-granting programs. Certificate programs typically follow a curriculum and offer 
multiple courses over time, which may be useful to investigators planning to build an IS 
research portfolio. Some certificate programs are offered online, which may be appealing to 
clinician-investigators. Certificate programs are generally less costly than degree-granting 
programs, but offer the advantage of signaling to the outside world that the trainee has met 
some minimal level of knowledge in implementation science.
What strategies may be used to fund implementation science research?
IS is commonly conceptualized as part of the continuum linking scientific discoveries to 
improved health. It is likely this idea that has sparked the interest of various funding 
agencies interested in maximizing the health impact of their portfolios. In the United States, 
the National Institutes of Health (NIH), the Agency for Healthcare Research and Quality 
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(AHRQ), and the Patient-Centered Outcomes Research Institute (PCORI) are among the 
funders that have issued multiple calls for funding for implementation science proposals.
The NIH in particular has been an ardent supporter of implementation science.56 Since 
2000, individual institutes at the NIH have issued grant proposals for dissemination and IS 
studies.57 Additionally, the NIH sponsors multiple IS training programs, holds webinars 
about implementation science, co-sponsors an annual conference on IS, created an IS study 
section (Dissemination and Implementation Research in Health [DIRH])58 and continues to 
issue regular calls for funding IS proposals. The NIH National Library of Medicine hosts the 
National Information Center on Health Services Research and Health Care Technology 
(NICHSR), which maintains a listing of NIH funding opportunities related to 
implementation science.59
Successful grant proposals in implementation science acknowledge the tenets discussed 
earlier in this article. Specifically, they accomplish at least three tasks:
1. acknowledge the conceptual differences between efficacy, effectiveness, and 
implementation,
2. select clinical interventions with efficacy and, ideally, stakeholder acceptance, 
and
3. include an explicit theory or framework that informs study design, execution or 
analysis.
Two recent articles assist investigators in developing compelling and fundable IS proposals.
60,61
Researchers may also consider using the effectiveness-implementation hybrid designs 
discussed earlier.43 Investigators should recognize that the hybrid designs are relatively new 
and may be unfamiliar to non-IS grant reviewers. Generous citations and explicit outlining 
of effectiveness and implementation outcome measures may be useful in justifying the use 
of hybrid designs.
What are options for disseminating and publishing implementation 
research?
IS studies may be disseminated to two types of audiences: specialty-specific and 
implementation-specific audiences. Given the dearth of published perioperative IS studies, it 
is likely that specialty-specific audiences may lack knowledge of IS concepts and strategies, 
while IS audiences may lack a deep understanding of perioperative care. There are 
advantages and drawbacks to targeting each of these audiences.
Specialty-specific audiences
There are numerous conferences and scientific journals dedicated to perioperative care, 
including anesthesia, surgery, and perioperative nursing. While the barriers to abstract 
acceptance at specialty conferences may be modest,62 lack of familiarity with 
implementation science may increase the difficulty in getting IS studies published in 
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specialty journals. A Scopus database search in 2017 revealed 46 IS-relevant articles in 
perioperative care. Only one of the top five journals in anesthesia or surgery, the Annals of 
Surgery, published more than one such article (it published two 47,63). One strategy to 
overcome the problem of publishing in specialty journals is to recommend IS reviewers at 
the time of manuscript submission, which may assist journal editors in finding qualified peer 
reviewers. Citing and adhering to IS publication standards64 may also foster the acceptance 
of IS papers in specialty journals.
IS-specific audiences
IS dissemination opportunities include a dedicated conference, the AcademyHealth-NIH 
Conference on the Science of Dissemination and Implementation in Health,65 and a 
dedicated journal, Implementation Science.6 Although we have stressed the fact that IS is 
new as compared to other fields, IS has nevertheless matured to include a common 
taxonomy of terms and theories.66 IS researchers expect that studies in this field demonstrate 
an understanding of the difference between intervention and implementation outcomes, and 
it is conventional to explicitly mention which theories or frameworks have guided the work 
being presented.
A second consideration is that the field of IS includes researchers from vastly different 
educational backgrounds, and includes clinicians and non-clinicians. For this reason, special 
attention should be paid to rich explanations of context that will deepen understanding for 
readers, reviewers, and editors unfamiliar with the nuances and peculiarities of perioperative 
care.
Conclusions
Implementation science is a rapidly maturing field that aims to bridge “the state of the 
science” with care delivered in the clinics and at the bedside. IS holds particular promise in 
perioperative care, in which heterogeneity of settings, providers, and patients presents 
challenges to the application of evidence-based care. As the pressure to demonstrate 
healthcare effectiveness and value intensifies, application of evidence-based implementation 
strategies will become increasingly important in the design and execution of clinical 
interventions to improve perioperative patient outcomes.
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• The field of implementation science (IS) aims to routinize the use of 
evidence-based practice, narrowing the gap between evidence and real-world 
practice. The goal of IS is to produce generalizable knowledge to promote 
health through the uptake, and effective use of evidence-based practices.
• IS relies on the presence of interventions that have been studied and that have 
proven efficacy and effectiveness (i.e., evidence-based practices).
• The use of the theories and frameworks helps guide the selection of 
implementation outcomes and strategies, and is essential in IS research.
• Hybrid effectiveness-implementation trials are one strategy to apply IS 
principles to the study of interventions with limited evidence of efficacy.
• Multiple perioperative care interventions have shown both evidence of 
improvements in patient outcomes and incomplete uptake and adherence (i.e. 
an evidence-practice gap).
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Table 1
Examples of implementation science questions relevant to perioperative care
Setting Concept Evidence-based intervention
Implementation 
science outcome and 
example question
Effectiveness outcome(s)*
General surgery Opioid-sparing 
post-operative 
pain control
Multi-modal analgesia [10, 11] Acceptability: How 
acceptable is multi-
modal analgesia to 






Return of bowel function
General surgery Optimization of 
fluid balance in 
the perioperative 
period
Enhanced recovery after surgery 
(ERAS) [12]
Fidelity: How well do 






Intensive care unit 
(ICU)
Operating room 
(OR) to intensive 
care unit handoffs
Standardization of OR to ICU 
handoffs [13, 14]
Appropriateness: How 
appropriate is a detailed 






Obstetrics Oral intake for 
laboring 
parturients
Permissive oral intake during 
labor [8, 9]
Penetration: How many 
obstetrics nurses in a 






Pain clinic Use of non-
pharmacologic 
forms of pain 
therapy
Music therapy [15, 16] Feasibility: How can 
clinicians incorporate 





Preoperative clinic Pre-admission 
testing (PAT) for 
ambulatory 
surgery
Refraining from ordering 
laboratory studies in low-risk 
ambulatory patients [17–19]
Adoption: How many 
outpatient surgery 
centers follow PAT 
guidelines for 
ambulatory surgery?
30-day adverse event rate
Wound complications




TEG-guided blood product 
transfusion [20]
Feasibility: What 
service will take 
responsibility for 
maintaining point-of-
care TEG machines in 
an inpatient setting?
Amount of blood product 
transfused
Estimated blood loss
Coagulopathy upon ICU 
admission
*
Note: Pure implementation studies would include only implementation outcomes, while hybrid effectiveness-implementation designs 43 would 
include both effectiveness and implementation outcomes. Both outcome types are shown here to contrast the two types of study outcomes.
ERAS: Enhanced Recovery After Surgery; ICU: Intensive Care Unit; OR: operating room; PAT: pre-admission testing; TEG: thromboelastography.













Lane-Fall et al. Page 16
Table 2
Selected published research in perioperative implementation science
Year Author(s) Implementation concept Findings
2012 Rycroft-Malone et al67 Comparative effectiveness of three 
implementation strategies to improve 
compliance with perioperative fasting 
guidelines
Implementation strategies had different types of impacts 
on practices, policies, and attitudes, but no difference in 
food or fluid fasting times.
2015 Russ et al68 Barriers and facilitators of adherence to the 
Surgical Safety Checklist in 10 British 
hospitals
Implementation strategies varied across hospitals. Barriers 
to use included resistance from senior clinicians and 
problematic integration into workflow. Facilitators 
included local modifications to the checklist, education 
and training, and feedback provision.
2017 Gramlich et al30 Strategies to improve compliance with ERAS 
protocols in six sites in Canada
A theory-informed implementation strategy improved 
protocol compliance from 40% to 65%. Barriers and 
facilitators of compliance were linked to multiple factors 
including patients, individual providers, and 
organizational factors.
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Table 3
Selected implementation science frameworks and examples of perioperative research studies employing these 
frameworks
Framework name Original citation Perioperative studies citing this framework
Process frameworks
Grol and Wensing (2004) 69 Grol and Wensing (2004)69 de Groot et al (2015)
The Iowa Model of Research-Based Practice Titler et al (1994) [21] Haxton et al (2012) [22]
Knowledge-to-Action Framework (K2A) Graham et al (2006) [23] Stacey et al (2015) [24]
Explanatory frameworks
Consolidated Framework for Implementation Research 
(CFIR)
Damschroder et al (1999)70 Lane-Fall et al (2014)29
Ament (2017) [26]
Promoting Action on Research Implementation in Health 
Services (PARIHS)
Kitson et al (1998) [27]; Rycroft-
Malone et al (2002)* [28]
Rycroft-Malone et al (2012)67
Botti et al (2014)
Theoretical Domains Framework (TDF) Michie et al (1995)37 Patey et al (2012)
Gramlich et al (2017)30
Voorn et al (2017)
Evaluative frameworks
Reach, Effectiveness, Adoption, Implementation, 
Maintenance (RE-AIM)
Glasgow et al (1999) [29] Smeltzer et al (2016)
Yu et al (2017)
Marang-van de Mheen et al (2006) [30]
Predisposing, Reinforcing and Enabling Constructs in 
Educational Diagnosis and Evaluation – Policy, Regulatory, 
and Organizational Constructs in Educational and 
Environmental Development (PRECEDE-PROCEED)
Green (1980)
Green and Kreuter (1991)
Khorsandi et al (2012)
Ranjbaran et al (2015)
Realistic evaluation Pawson and Tilley (1997) Randell et al (2014)
Hulscher et al Hulscher et al (2003) Emond et al (2015)
de Groot et al (2015)
*
The conceptual framework was developed by Kitson et al, but the term “PARIHS” was coined by Rycroft-Malone et al.
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